Background: The purpose of this study was to evaluate left and right ventricular functions by using the Doppler myocardial performance index (MPI), in children with sickle cell anemia (SCA). Methods: We examined 32 patients with SCA and 30 age-matched healthy children. Echocardiography and Doppler examinations were completed for each of the subjects. MPI was calculated from the Doppler tracings. Results: Compared with controls, left ventricle (LV) end-diastolic diameter, end-systolic diameter, early-diastolic mitral flow velocity and late-diastolic mitral flow velocity were significantly higher in the patients with SCA. Although, the LV ejection fractions were in the normal ranges in patients and controls, both LV and right ventricle (RV) MPI were significantly higher in patients than those in normal children. Conclusion: MPI may be a useful noninvasive and sensitive tool for assessing the sub-clinical cardiac LV and RV dysfunctions in patients with SCA.
Cardiac abnormalities in patients with sickle cell anemia (SCA) are due to chronic volume overload and increased cardiac output [1] . The myocardial performance index (MPI), is a relatively new and simple Doppler index combining systolic and diastolic time intervals. The purpose of this study was to evaluate left and right ventricular functions by using the Doppler MPI in children with SCA.
Methods
We prospectively examined 32 patients with homozygous form of S hemoglobinopathy (SCA) and 30 healthy children.
The standard 2D, M-Mode and Doppler examinations were performed (GE Vingmed System Five Ultrasound, Horten, Norway). Left ventricle (LV) systolic functions were calculated from long-axis view [2] . On mitral and tricuspid flow, we measured maximum velocity of E (early flow velocity) and A (late flow velocity) waves and deceleration time of E wave. The MPI of LV and right ventricle (RV) were calculated as the ratio of the summation of isovolumic contraction and relaxation time to ejection time [3] . To compare groups, independent sample Ttest and Mann-Whitney U test were used and for correlation analysis, Pearson correlation was used.
Results
Thirty two patients (mean age: 10.4 AE 4.2) with SCA and 30 healthy children (mean age: 9.9 AE 3.7) were included. Demographic and hematological parameters of the patients and echocardiographic measurements are summarized in Tables 1 and 2 .
Compared with controls, LV end-diastolic and end-systolic diameters were higher in patients. Both LV-and RV-MPI were significantly higher in patients than those in normal children (Fig. 1 ). LV-MPI was significantly related to RV-MPI in the patients group (Fig. 2 ).
Discussion
Although there was an enlargement in the left heart chambers of the patients, their ejection and shortening fractions of LV were similar to previous studies by means of controls [4] [5] [6] .
Martins et al. [5] found no diastolic dysfunction in SCA patients. On the other hand, LV diastolic dysfunction has been shown in some studies [7] [8] [9] . In the present study, similar to the general literature, it was found that mitral E and mitral A were significantly increased compared with that of controls [8, 9] .
Higher MPI values have been found to correlate with deteriorating myocardial systolic and diastolic function. [10] . There are few studies evaluating the cardiac functions of patients with SCA using LV-MPI [4, 11] . It has been shown that the SCA patients who were transfused had higher LV-MPI [4, 11] . In our study, compared with healthy children the patients with SCA had higher LV-MPI.
Batra et al. [4] reported that RV-MPI were similar for both transfused and non-transfused patients with SCA. Akgul et al. [6] reported that SCA patients with pulmonary hypertension had RV diastolic dysfunction and increased RV-MPI values. In our study, RV-MPI was higher in patients' group.
Although the LV ejection fractions were in the normal ranges, both LV-and RV-MPI were higher in the patients with SCA, which may be due to two reasons. First, commonly used parameters to measure the LV functions are load-dependent echocardiographic indexes, due to which they may be misleading in patients of SCA with volume overload [12] . Truly by using load-independent parameters such as velocity of circumferential fiber shorteningwall stress index, it has been shown that there was systolic dysfunction in patients with SCA [13] . Secondly, since MPI displays both systolic and diastolic functions, diastolic dysfunction of the patients may contribute to the increase in MPI values.
In conclusion, our study suggests that MPI is noninvasive and sensitive tool for assessing a ventricular function and may be more useful than routine cardiac function measurement methods in patients with SCA. 
